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DURABLE TELEPHONE WITH NO MOVING 
PARTS 

BACKGROUND OF THE INVENTION 

The invention relates to telephones and more particularly 
to user interface mechanisms on telephonic devices. 

DESCRIPTION OF THE RELATED ART 

Telephones exist in all shapes and siZes and utiliZe dif 
ferent techniques to alloW a user to interact With the tele 
phone. The most Widely recognized technique involves the 
use of a handset that includes a microphone and a receiver 
and the use of a base unit that has push buttons. To activate 
a function on a telephone, one of the buttons is mechanically 
depressed and the corresponding function is triggered. The 
pushing of a button onto an associated contact point Within 
the base unit of the telephone causes the depression to be 
recogniZed by the triggering circuitry. 
A different technique for activating a computer keyboard 

is disclosed in US. Pat. No. 5,477,223, entitled “Finger 
Activated Keyboard for a Computer,” issued to Destremps. 
Destremps discloses a computer keyboard used to reduce 
repetitive motion stress syndrome in Which each key 
includes a light source and a photo detector in a region such 
as a depression in a key support structure. A key signal is 
activated by an operator upon inserting a ?nger into the 
appropriate depression, thereby interrupting a light beam 
that projects across the depression. In another embodiment, 
the key support structure is a pair of closely spaced, parallel 
panels having an array of keyholes formed in the top panel. 
Arrays of light detectors and light sources are mounted on 
the bottom panel. When the panels are assembled together, 
a light source-detector pair is associated With each keyhole 
such that a light beam propagating through a keyhole from 
the associated light source to the associated light detector 
Will be interrupted When the user inserts a ?nger into the 
keyhole. 

With regard to telephones, a problem exists With the 
durability of telephones, especially public pay telephones 
and military telephones. Public pay telephones and military 
telephones are often subject to harsh physical and environ 
mental conditions. For example, public pay telephones may 
be physically abused, resulting in broken push buttons and 
torn-off handsets. Similarly, in military situations telephones 
may be subject to sometimes unavoidable physical abuse 
that damages the telephone. Environmental conditions that 
may cause damage to a telephone include exposure to rain, 
cold, extreme heat, chemical exposure, or possibly explosive 
environments. 

In addition to concerns relating to durability, telephones 
are susceptible to malfunctions caused by a lack of clean 
liness since telephones require human contact to operate. 
Moreover, in situations such as a hospital environment, 
human contact With a telephone may spread dangerous 
germs onto the telephone, alloWing the transfer of the germs 
to a subsequent user. When telephones are used in ultra 
clean high-tech applications, cleanliness of telephones is 
also a problem because dust and other contaminants can 
accumulate in the cracks and crevices that are created at the 
interface of moving telephone parts such as push buttons 
alloWing the contaminants to be released into an otherWise 
generally particle-free environment. 
What is needed is a durable telephone that can Withstand 

harsh physical and environmental conditions. In addition, 
What is needed is a clean telephone that does not transmit 
dangerous germs and that does not enable the accumulation 
of dust and contaminants. 
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2 
SUMMARY OF THE INVENTION 

A telephone With no moving parts utiliZes a grid of light 
beams to generate signals that are unique to particular key 
regions of the telephone in response to interruptions of light 
beams that intersect at the particular key regions. More 
speci?cally, the key regions of the telephone are arranged in 
a matrix of roWs and columns and the light grid includes ?rst 
light beam paths formed by a group of ?rst pairs of light 
sources and photo detectors that are in a generally parallel 
arrangement, With each ?rst light beam path passing through 
a roW of key regions. The light grid also includes second 
light beam paths formed by a group of second pairs of light 
sources and photo detectors that are in a generally parallel 
arrangement, With each second light beam path passing 
through a column of key regions, Wherein the ?rst and 
second pairs are arranged perpendicularly to each other such 
that the intersection of one of the ?rst light beam paths With 
one of the second light beam paths is identi?able With a 
particular key region. 

In one embodiment, the telephone generates signals in 
response to interruptions of the ?rst and second light beams 
Where the ?rst and second pairs of light sources and photo 
detectors are raised from a surface of the support structure 
such that the ?rst and second light beam paths cross the 
matrix of key regions at the exterior of the support structure. 
In another embodiment, the telephone generates DTMF or 
other telephony signals in response to interruptions of the 
?rst and second light beams and the telephone has holes 
formed completely through the support structure at the key 
regions Where the light beam paths intersect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a telephone utiliZing an 
infrared grid in accordance With a ?rst embodiment of the 
present invention. 

FIG. 2 is a block diagram of the components Within the 
telephone of FIG. 1. 

FIG. 3 is a perspective vieW of a telephone utiliZing an 
infrared grid and keyholes in accordance With a second 
embodiment of the present invention. 

DETAILED DESCRIPTION 

FIG. 1 is a depiction of a telephone in accordance With the 
invention. The telephone 10 utiliZes an optical grid system 
to create key activation regions. The optical grid system is 
formed by light source and photo detector pairs. The light 
sources 14 and 16 are formed in raised banks 18 and 20 that 
alloW the light sources to project light beams above a 
support structure 12 of the telephone and over the key 
regions 30 identi?ed by their respective function symbols. 
The photo detectors 22 and 24 are formed in reciprocal 
raised banks 26 and 28 that alloW the photo detectors to 
detect light beams that are projected from the corresponding 
light sources. 
The horiZontally oriented light sources 14 and photo 

detectors 22 generate horiZontal light beams that project 
across parallel roWs of key regions 30, creating a uniquely 
identi?able source/detector “circuit” along each roW. The 
vertically oriented light sources 16 and photo detectors 24 
generate vertical light beams that project across parallel 
columns of key regions, creating a uniquely identi?able 
source/detector circuit along each column. The intersections 
of the horiZontal light beams and the vertical light beams 
correspond to the locations of key regions. 

FIG. 2 is a block diagram of the components Within the 
telephone 10 of FIG. 1. As described above, the key regions 
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are arranged in a horizontal and vertical coordinate system 
and each key region is de?ned by the intersection of tWo 
source/detector circuits. The ?ve horizontal source/detector 
circuits of FIG. 1 are depicted by elements 60, 62, 64, 66, 
and 68 and the three vertical source/detector circuits are 
depicted by elements 70, 72, and 74. 

Each source/detector circuit 60—74 operates indepen 
dently to generate a designated signal When the circuit is 
interrupted. In a normal, uninterrupted state, the light source 
14 of, for eXample, a horiZontal source/detector circuit 60 
projects a light beam across a roW of key regions to a 
corresponding photo detector 22 of the source/detector cir 
cuit. The photo detector senses the light beam from the light 
source and generates a signal that represents a closed circuit, 
indicating that the particular beam has not been interrupted. 
When the light beam is interrupted, light does not contact the 
photo detector and the photo detector generates a signal that 
represents an open circuit. Typically, the open circuit signal 
is a logical loW of Zero volts. 

The processor 80 is electrically connected to each source/ 
detector circuit 60—74 and is able to sense and interpret the 
signals that are received from each source/detector circuit. 
The processor is capable of determining What key Was 
triggered by combining the simultaneous signals received 
from the interruption of a horiZontal and a vertical source/ 
detector circuit. The processor can transmit signals re?ect 
ing the triggered keys to other components Within the 
telephone. 
A dual tone multi-frequency (DTMF) generator 86 is 

electrically connected to the processor 80. The DTMF 
generator creates telephone system compatible DTMF sig 
nals representative of different key functions in response to 
signals from the processor. The DTMF signals are typically 
transmitted through an input/output controller 90 to a pub 
licly sWitched telephone netWork (PSTN) 96. The input/ 
output controller is a conventional telephone input/output 
controller. 

In operation, a light beam, preferably an infrared light 
beam, is continuously transmitted from each light source 14, 
16 to each corresponding photo detector 22, 24, creating a 
light grid of uniquely identi?able source/detector circuits 
that have intersecting light beams corresponding to the 
identi?ed key regions. As long as light from a particular light 
source is received at the corresponding photo detector, the 
source/detector circuit is closed and no key that is located in 
the corresponding roW or column is triggered. If a light beam 
is broken, for example by a ?nger blocking the beam, then 
the source/detector circuit goes into an open condition, 
signifying to the processor 80 that a key region Within a 
particular roW or column has been selected. Since the light 
beams intersect to create a grid system, the processor 80 can 
easily associate a speci?c key With the interruption of a 
particular roW and a particular column of light beams. For 
eXample, When a ?nger is placed in the key region for the 
number “5,” the middle roW light beam 32 and the middle 
column light beam 34 are momentarily broken. By combin 
ing open circuit signals from the roW and column, a unique 
key region is identi?ed by the processor and the DTMF 
generator 86 is activated. The DTMF generator generates the 
appropriate telephone or other telephony compatible signals 
that are delivered to the PSTN 96. Although infrared light is 
preferred, other light technologies may be used instead of or 
along With infrared light. 

In a preferred embodiment of the telephone 10, a micro 
phone 40, a speaker 44, a display device 48, and a card 
scanner 52 are incorporated into the telephone. Referring to 
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4 
FIG. 2, the speaker and microphone are conventional 
devices that are electrically connected to the input/output 
controller 90 of the telephone. Referring to FIG. 1, the 
speaker and microphone are physically integrated into the 
support structure 12 of the telephone so that no moving parts 
are accessible at the outer surface of the support structure. 
The display device 48 is a conventional device that is 

electrically connected to the processor 80 and the input/ 
output controller 90. The display device can display alpha 
numeric characters in order to provide more information to 
a user. For eXample, the device may be a liquid crystal 
display (LCD). The card scanner 52 is a conventional card 
scanner that is electrically connected to the processor and 
has a physical slot for inserting a data card having informa 
tion encoded onto the card. When a data card is inserted into 
the slot, the encoded information is transferred to the tele 
phone. The data card may be, for eXample, a telephone 
calling card or a credit card. Typically, the data card contains 
data in magnetic form, but that is not critical to the inven 
tion. As With the microphone 40, speaker 44, and display 
device 48, the card scanner 52 is integrated into the support 
structure 12 of the telephone 10 such that no moving parts 
are accessible from the surface of the support structure. 
The support structure 12 and all of the devices formed 

Within the support structure are assembled such that con 
tiguous parts of the telephone 10 form an environmental 
seal. For example, at the interface of the microphone 40 and 
the support structure, a tight seal is formed that prevents 
elements such as rain from penetrating into the internal 
cavity of the telephone. In addition, tight seals at the 
interface of contiguous parts of the telephone prevent sharp 
objects, such as knives and screWdrivers, from being pried 
into crevices of the telephone in order to vandaliZe the 
telephone. 

Preferably, the support structure 12 of the telephone 10 is 
made of a rugged and durable material such as a hard plastic 
or metal. The combination of the above-identi?ed features 
creates a durable telephone With no moving parts, so that the 
telephone can Withstand harsh conditions. The telephone 
may be a portable telephone, or a Wall mounted telephone, 
or any other type of telephone. 
An eXample of a typical interaction With the durable 

telephone 10 is discussed in the situation in Which the 
telephone is used as a public pay telephone. A user of the 
public pay telephone ?rst inserts a data card, typically a 
telephone calling card or a credit card, into the slot of the 
card scanner 52. Once the user’s card has been read and 
approved, the telephone is activated and the user begins to 
enter the desired telephone number. The user enters the 
desired telephone number on the telephone by successively 
placing a ?nger in the key regions 30 corresponding to the 
desired number sequence. Placing a ?nger in one of the key 
regions breaks the light beams that intersect at the key 
region, signaling the processor 80 and subsequently activat 
ing the DTMF generator 86 to generate a signal represen 
tative of the desired key. The numbers that are triggered by 
the user are displayed on the display device 48 for the user. 
Identical to operation of a conventional telephone, after the 
desired call is successfully connected, the user talks into the 
microphone 40 to communicate With the called party and the 
user listens to the called party through the speaker 44. At the 
termination of the call, the user places a ?nger in an 
identi?ed function key region such as the key region “F3” 
and the user is disconnected. The entire interaction by the 
user of the telephone is completed Without requiring any 
moving parts. 

In an alternative embodiment of the telephone 10, instead 
of placing the pairs of light sources 14,16 and photo detec 
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tors 22, 24 above the surface of the support structure in 
raised banks 18, 20, 26, and 28 respectively, the light sources 
and photo detectors are located just beloW the surface of the 
support structure 12. The key regions 30 are formed by 
creating depressions in the support structure Which alloW 
light beams to pass through the depressions. To activate a 
key region in this embodiment, a user places a ?nger into a 
depression corresponding to the appropriate key. The ?nger 
inserted into the depression breaks the light paths that 
intersect at the depression, triggering the appropriate key. 

FIG. 3 is a depiction of another telephone in accordance 
With the invention. Preferably, the telephone 100 is a Wall 
mounted telephone that utiliZes an array of holes and an 
optical grid system similar to the system of FIGS. 1 and 2 
to create key regions that activate a DTMF generator to 
generate corresponding signals. The holes 102 pass com 
pletely through the support structure 104 of the telephone 
and are suf?ciently large to alloW a user to insert a ?nger into 
a hole Without physically contacting the telephone. The 
optical grid system is formed by light source 110, 112 and 
photo detector 120,122 pairs that are embedded Within the 
support structure of the telephone. The light sources are 
formed in embedded banks 118, 116 and are aligned With 
small diameter passageWays in the circumferential Walls of 
the holes to alloW the light sources to project light beams 
through the circumferential Walls of the support structure to 
the corresponding photo detectors. Each hole is intersected 
by four passageWays that are spaced apart from each other 
at 90° increments. Thus, opposite passageWays are axially 
aligned. The photo detectors 120, 122 are located in embed 
ded banks 126, 128 that alloW the photo detectors to detect 
light beams that are projected from the corresponding light 
sources through the light passageWays. 

The horiZontally oriented light sources 110 and photo 
detectors 120 have horiZontal light beam paths 132 that 
project through the interior of the support structure 104 and 
through a roW of holes. The vertically oriented light sources 
112 and photo detectors 122 have vertical light beam paths 
134 that project through the interior of the support structure 
and through a column of holes. The intersections of the 
horiZontal light beam paths and the vertical light beam paths 
correspond to the locations of the holes and identify the key 
regions. The particular functions of key region holes are 
identi?ed by symbols that are formed in a visible manner 
above the corresponding key regions. 

In operation, a light beam, preferably an infrared light 
beam, is continuously transmitted from each light source 
110, 112 to each corresponding photo detector 120,122. As 
long as light is received at the corresponding photo 
detectors, the source/detector circuits are closed and the 
corresponding key regions are not activated. If a ?nger is 
inserted into a key region hole, tWo intersecting light beams 
are blocked and the corresponding source/detector circuits 
enter into an open condition, signifying to the processor 80 
that a particular roW and column have been identi?ed. Since 
the light beams intersect at the key regions to create a grid 
system, the processor is programmed to associate a speci?c 
key With the breaking of a particular roW and a particular 
column of light beams. For example, When a ?nger is placed 
in a hole for a particular number, tWo intersecting light 
beams are broken, one horiZontal light beam and one vertical 
light beam. By breaking the intersecting light beams, a 
particular key region is identi?ed by the processor and the 
DTMF generator 86 generates a signal associated With the 
particular key region. Because the key region holes are 
larger than a ?nger and project completely through the 
support structure, an operator can interact With the telephone 
Without ever physically contacting the telephone. 
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In an alternative embodiment, the key holes 102 do not 

project completely through the support structure 104, but 
still alloW enough of an opening so that a ?nger can be 
inserted into a hole, activating the key yet not contacting the 
support structure. In another alterative embodiment, the 
telephone may be a portable hand-held telephone With the 
same light grid and key region con?guration. 

In a preferred embodiment of the telephone 100, a micro 
phone 136, a speaker 138, and a display device 140 are 
incorporated into the telephone. The speaker and micro 
phone are conventional devices that are integrated into the 
circuitry and the support structure of the telephone so that no 
moving parts are accessible from the outer surface of the 
support structure. The display device is a conventional 
display device that can display alphanumeric characters in 
order to provide more information to a user. The display 
device is integrated into the support structure such that no 
moving parts are accessible from the surface of the support 
structure. 

The support structure 104 of the telephone 100 and all of 
the devices formed Within the support structure are 
assembled together such that all of the contiguous parts of 
the telephone are environmentally sealed, as described With 
reference to the telephone of FIG. 1. In addition, the 
telephone is designed such that cracks and crevices that may 
enable the buildup of germs and/or other contaminants are 
minimiZed. The telephone support structure is a generally 
continuous smooth surface that is easily cleanable. 
An example of a typical interaction With a clean telephone 

100 is discussed in the situation in Which the telephone is 
used in a hospital. A user of the telephone activates the 
telephone by inserting a ?nger into a designated key region 
hole 102, e.g., the hole designated “F2.” Once activated, the 
user enters a desired telephone number by successively 
inserting a ?nger into the key region holes corresponding to 
the desired numbers. Placing a ?nger in a key region hole 
breaks the light paths that intersect at the key region hole, 
opening the corresponding source/detector circuits and trig 
gering the desired activity, e.g., generating a particular 
DTMF signal. The numbers activated by the user are dis 
played on the display device 140 for the user. Once the 
desired call is successfully connected, the user can conduct 
the call using the microphone 136 and the speaker 138. The 
user ends the call by inserting a ?nger in a designated key 
region hole, e.g., the hole designated “F3.” With a Wall 
mounted telephone, the entire interaction can be completed 
Without the user physically contacting the telephone. Avoid 
ing contact With the telephone in a hospital setting mini 
miZes the transfer of dangerous germs through contact With 
the telephone. 
What is claimed is: 
1. A telephone comprising: 
a telephone body having a support structure means for 

de?ning a matrix of key regions; and 
a light grid means for generating a pattern of light beams 

having intersections at said key regions and for gener 
ating signals that are unique to particular key regions in 
response to interruptions of light beams that intersect at 
said particular key regions, said light grid means being 
arranged such that said pattern of light beams intersect 
at the exterior of said telephone body. 

2. The telephone of claim 1 Wherein said matrix of key 
regions is arranged in roWs and columns along said support 
structure means, and Wherein said light grid means includes: 

a plurality of ?rst pairs of light sources and photo 
detectors, said ?rst pairs being in a generally parallel 



6,125,180 
7 

arrangement and being spaced apart such that parallel 
?rst light beam paths are formed from said light sources 
to said photo detectors, each ?rst light beam path 
passing through a roW of said key regions; 

a plurality of second pairs of light sources and photo 
detectors, said second pairs being in a generally parallel 
arrangement and spaced apart such that parallel second 
light beam paths are formed betWeen said light sources 
and said photo detectors, each second light beam path 
passing through a column of said key regions; and 

Wherein said ?rst and second pairs are arranged perpen 
dicularly to each other such that each intersection of 
one of said ?rst light beam paths With one of said 
second light beam paths is identi?able With a particular 
key region of said matrix of key regions. 

3. The telephone of claim 2 Wherein said support structure 
means has a seal betWeen contiguous parts of said support 
structure means to separate an internal cavity of said support 
structure means from outside environmental conditions. 

4. The telephone of claim 2 Wherein each key region of 
said matrix of key regions is a depression in a surface of said 
support structure means. 

5. The telephone of claim 4 further comprising a micro 
phone and a speaker integrated into said support structure 
means, both said microphone and said speaker having an 
absence of moving parts that are external to said support 
structure means. 

6. The telephone of claim 5 further comprising a display 
integrated into said support structure means, said display 
having cells that activate in response to display signals to 
form alphanumeric characters, at least some of said display 
signals being generated in response to detection of interrup 
tions of said light beams. 

7. The telephone of claim 2 Wherein: 
at least some of said signals that are generated in response 

to interruptions of said ?rst and second light beams are 
dual tone multi-frequency (DTMF) signals; and 

said support structure means includes a support structure 
that has holes that are con?gured to be completely 
through said telephone body at said matrix of key 
regions. 

8. The telephone of claim 7 further comprising a micro 
phone and a speaker integrated into said support structure, 
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both said microphone and said speaker having an absence of 
moving parts that are external to said support structure. 

9. The telephone of claim 8 further comprising a data card 
scanner integrated into said support structure, said card 
scanner having a data card acceptable slot and no moving 
parts. 

10. The telephone of claim 8 further comprising a display 
integrated into said support structure, said display having 
cells that activate in response to display signals to form 
alphanumeric characters, at least some of said display sig 
nals being generated in response to detection of interruptions 
of said light beams. 

11. The telephone of claim 8 Wherein said support struc 
ture has seals betWeen contiguous parts of said support 
structure to separate an internal cavity of said support 
structure from outside environmental conditions. 

12. A telephone With no external moving parts compris 
ing: 

a body structure having holes completely through said 
body structure that de?ne key regions, said body struc 
ture having inner Walls that form boundaries of said 
holes; 

?rst and second banks of light sources embedded at right 
angles Within said body structure; 

third and fourth banks of photo detectors embedded at 
right angles Within said body structure, said ?rst and 
second banks being respectively located opposite to 
said third and fourth banks such that light beam paths 
from said light sources are aligned With locations of 
said photo detectors, Wherein said light beam paths 
from light sources travel through passageWays in said 
inner Walls that form said boundaries of said holes and 
intersect at said holes that de?ne said key regions; 

a DTMF generator connected to said photo detectors, said 
DTMF generator having a DTMF output that is respon 
sive to detection that one of said light beam paths to 
said third bank and one of said light beam paths to said 
fourth bank have been interrupted; 

a microphone integrated into said body structure; and 
a speaker integrated into said body structure. 

* * * * * 


